Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in 
the application. 

Listing of Claims : 

1 . (Currently Amended) A one-dimensional piezoelectric actuator array 
comprising: 

a piezoelectric device ¥4rieh- comprises substrate havioR a plurality of com b 
teeth arranged in a one-dimensional matrix and connected to one another at a fust end 
of the piezoelectric device substrate, at least one of the comb teeth being one of a 
plate -shaped piezoelectric member e rand a pillar-shaped piezoelectric members-arid 
having at least one pair of electrodes formed thereon, the one-dimensional matrix 
forming; a plane extending along a length of the comb teeth from the first end of the 
piezoelectric device substrate to an opposite e nd the reof and contacting each of the 
pluralitv^ of comb teeth; and on the piezoelectri ^ member: said piezoelectric - device 
being driven based on a piezoelectric effect of the piezoelectric member and being 
dispose d in a pla nar form , 

w herein the piezoelectric device constitutes a piezoelectric device substrate, is 

fermed-mHii^lanTtf-comb- shape as a wh ole- in w hic h c o mb t eeth ar e -e onnected to one 
another at one end of the p iezoelect r ic devi c e , and comb - teeth por t i ons t hu s fo imed 
are functioned as a plurality of driving portions, 

where i n a guide substrate having a concave portion for housing at least a part of 
the piezoelectric device substrate, is- f ii rt her provided in a predete r m i ned positi o n the 
concave portion extending parallel to the plane of the one-dimensional matrix ,-and 

wherein the guide substrate and the piezoelectric device substrate are integrally 
unified in such a manner that a resultant is the guide substrate and the piezoelectric 
device substrate are readily usable as individual stacks for formation of multiply 
stee ka multiple stack structural body. 
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2. (Currently Amended) The one-dimensional piezoelectric actuator array 
according to claim 1 , 

wherein the guide substrate includes at leas t one of projections and/w ridges 
arranged at an interval corresponding to a width between the driving 
portions piezoelectric members positioned adjacently each other in a bottom surface of 
the concave portion for housing, and 

wherein the respective at least one of projections and/er ridges are inserted 
between d ri v ing portions the piezoelectric members positioned adjacen tly adjacent to 
each other, and the guide substrate and the piezoelectric device substrate are integrally 
unified. 

3. (Original) The one-dimensional piezoelectric actuator array according to claim 
2-, wherein further comprisin g a wiring circuit is- further disposed on the guide substrate 
and connected to the electrodes. 

4. (Currently Amended) A two-dimensional piezoelectric actuator array 
comprising a plural numbe r plurality of one-dimensional piezoelectric actuator arrays 

m ult ip ly s tuck, and a p lura li tv^ of driving porti o ns is structurally aligned a n d arrang e d 
in-a-plural-numbe rstacked together , ¥^rein-said one-dimensional piezoelectric 
actuator array comprising: 

a piezoelectric device which comprises substrate having a plurality of comb 

teeth arranged in a one-dimensional matrix and connected to one another at a first end 
of the piezoelectric device substrate, at least one of the comb teeth being one of a 
plate -shaped piezoelectric member and a e^pillar-shaped piezoelectric member^-and 
having at least one pair of electrodes formed thereon, the one-dimensional matrix 
forming a plane extending along a length of the comb teeth from the first end of the 
p iezoelectric device substrate to an opposite end thereof and contacting each of the 
plurality of comb teeth; and on the piezoelectric member: said piezoelectric device 
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b eing driven based on a piezoelectric effect of the piezoelectric member and being 
disposed in a planar form, 

wherein the piezoelectric device constitutes a piezoelectric device substrate, is 

-feffim ed in a plana r comb s hap e as-xHwhele-i n wh i ch c o mb t e eth are connected to one 
another at one end of the piezoelectric device, and -c omb teeth portions thus formed 
are functioned as a plurality of driving portions, 

wherein a guide substrate having a concave portion for housing at least a part of 
the piezoelectric device substrate , the conca ve portion e xtendin g parallel to the plane 
of the one-dimensional matrix^ -is-fertha r provided m--a p r e d et er mine d posi t^en^-and 

w herei n the gui d e s ub s t r ate and the piezoelectric device substrate are integrally 

uni fied in such a manner t hat a resultant Is- readi ly usable for formation of multiply 
stuck stru ct u r al body . 

5. (Currently Amended) The two-dimensional piezoelectric actuator array 
according to claim 4, wherein the guide substrate includes at least one of p rojections 
and/or ridges arranged at an interval corresponding to a width between the driving 
po rtio ns piezoelectric members positioned adjacently each other in a bottom surface of 
the concave portion for housing, and 

wherein the respective at Iccist one of p rojections and/or ridges are inserted 
between driving portions piezoelectric members positioned adjacent ly adjacent to each 
other, and the guide substrate and the piezoelectric device substrate are integrally 
unified. 

6. (Original) The two-dimensional piezoelectric actuator array according to claim 
4j wherein further comprising a wiring circuit is further disposed on the guide substrate 
and connected to the electrodes. 

7. (Currently Amended) A two-dimensional piezoelectric actuator array£[:]] 
comprising^ 
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a structurally aligned plural numbe r plurality of piezoelectric devices device 

substrates, each of which comprises piezoelectric device substrate having a plurality^ of 
comb teeth connected to one another at one end of the piezoelectric device substrate, 
at least one of the comb teeth being one of a plate -shaped piezoelectric member erand 
a pillar-shaped piezoelectric member^ awihaving at least one pair of electrodes formed 
thereon on the piezoelectric member: ; and said piezoelectric device being driven based 
on a piezoelectric effect of the piezoelectric member and being disposed in a planar 
form, 

wherein the p iazeelee tri c d evice c o nstitutes a p ie^eel^ ctric device su bs t ra t e, 4s 

formed in a planar comb-shape as a whole in wh i ch co mb t eeth ar e con nected to one 
another at one end of th e piezoele ct ric device, and comb teeth portions thus formed 
are functioned as a plurality of driving portions, 

wh erein-a first guide frame member i^j^ sposed additionally: -m id first guide 
frame being ef^a hollow box shape and having a plurality of pairs of guide grooves for 
housing athe plurality of piezoelectric device substrates, the guide grooves being 
formed on two opposed inner surfaces facing each other of the guide frame member, 
in a ccordance w ith a number of piezoelectric device sub strates to be housed in an 
aj-ign e d s t ate in a predetermined position at a predetermined in t erva l, and saidthe guide 
grooves being arranged in pairs at an interval corresponding to a thickness of the 
piezoelectric device substrate, -and 

wherein the plurality of piezoelectric device substrates is inserted and housed in 
the corresponding guide grooves of the first guide frame membe r such that each 
piezoelectric device substrate is aligned in a correspondi ng pair of the guide grooves , 
and the plurality of driv ing portions are str ucturaHy-Ty- igned/an^ange d piezoelectric 
members remain movable within the guide frame member throughout a portion of the 
piezoelectric members having the pair of electtodes fonned thereon . 

8 . (Currently Amended) The two-dimensional piezoelectric actuator array 
according to claim 7 which further comprises comprisino: a lid member in which having 
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slits ^e-formed at an intervalt he same as an interval as between two guide grooves 
positioned adjacently each others, saidthe slits having a shape corresponding to a shape 
of tip ends of the plurality of driving portions piezoelectric members , 

wherein the tip ends of the plurality of driving p e rtions piezoelectric members 
are inserted into the slits to be fixed at predetermined positions, respectively. 

9. (Currently Amended) The two-dimensional piezoelectric actuator array 
according to claim 8 wh ich further co mprises comprisinR wiring components having a 
structure aligned/arranged in a spatial manner same as that of the plurality of driving 
p or ti ons piezoelectric members and being connected to respective electrodes. 

10. (Currently Amended) A one-dimensional piezoelectric actuator array 
comprising: 

a plurality of piezoelectric devices arranged in a one-dimensional matrix in an 

independently separated state, each of which comprises a piezoelectr ie- device which 



piezoelectric member^ an dhaviuR at least one pair of electrodes formed thereon, the 

one-dime nsi onal matrix forming a plane extending aiong a longitudinal length of the 
piezoelectri c devices and contacting each of the plurality of piezoelectric devices; e n 
th e p iezo electric member: s aid- piezo e l ectric dev i ce b ein g driven based on a 
piezoelectric effect - of the piezoelectric member and being disposed in a planar forni, 

w h e re in a plurality of piezoelectric devices is arranged in a planar fomi in an 

indepen dently sepa rated state, 

whemm~a guide substrate having a concave portion for housing at least a part of 
each of the plurality of piezoelectric devices , the concave portion extending parallel to 
the plane of the one-dimensional matrix at a predeteimined position is further disposed 
in addition to a plurality of piezoelectric devices, and 




^one of a plate -shaped piezoelectric member and a e^^pillar-shaped 
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wherein the guide substrate and the piuraUty of piezoelectric devices are 
integrally unified^ thereby a resultant is easily multiply stuck to from a multiply stuck in 
such a manner that the guide substrate and the plurality of piezoelectric devices are 
readily usable as individual stacks for formation of a multiple stack structural body. 

1 1 . (Currently Amended) A two-dimensionally aligned piezoelectric actuator array 
comprising! 

a spatially al i gned plurality of piezoelectric devices, each of which comprises a 




piezoelectric device which com pr-ises comprising one of a plate-sha ped pi e zoelectric 
member o r and a pillar-shaped piezoelectric member, and at least one pair of electrodes 
formed on the piezoelectric member; and said piezoelectric device being driven based 
on a piezoelectric effect of the piezoelectric member and b eing disp o sed i n a planar 
f orm. 



housing space being channeled through the plurality of openings and fixing a plurality 
of piezoelectric dev ic es by hou sm^4t,--and 

wherein the respective -piezoelectric devices are fixed w ith in the second guide 
ft ame member by inserting each of the plurality of piezoelectric devices te-theinto 
corresponding plu rality of openings of the housing space of the second guide frame 
member, thereby the plurality of piezoelectric devices are spatial ly 
aligned/arranged remain movable within the second guide frame member throughout a 
portion of the piezoelectric devices having the pair of electrodes formed thereon . 

12. (Currently Amended) The two-dimensional piezoelectric actuator array 
according to claim 1 1 w^hich further e omprises comprisino: wiring components having a 
structure aligned/arranged in a spatially manner same as that of the plurality of driving 
porti o ns piezoelectric devices and being connected to respective electrodes. 





a second guide frame member, i^-di-sposed additie-natiy; said- s e c on d 
mber having a plurality of openings arranged in a grid form, and a 
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13. (Withdrawn) A manufacturing method of a one-dimensional piezoelectric 
actuator array comprising at least one piezoelectric device which comprises a plate or 
pillar-shaped piezoelectric member, and at least one pair of electrodes formed on the 
piezoelectric member: said piezoelectric device being driven based on a piezoelectric 
effect of the piezoelectric member and being disposed in a planar form, the method 
comprising the steps of: 

forming a piezoelectric material in a sheet shape to prepare a piezoelectric 

sheet; 

forming a pair of electrodes on at least one surface of the piezoelectric sheet; 

forming the piezoelectric sheet in a planar comb shape as a whole in which 
comb teeth are connected to one another at one end of the piezoelectric sheet to 
prepare a piezoelectric device substrate in which comb-teeth portions function as a 
plurality of driving portions; 

preparing a guide substrate having a concave portion for housing at least a part 
of the piezoelectric device substrate with unifying integrally them in a predetermined 
position; and 

housing the piezoelectric device substrate in the guide substrate to prepare the 
one-dimensional piezoelectric actuator array in which the plurality of driving portions 
constituting the piezoelectric device substrate are aligned/arranged in the planar 
manner. 

14. (Withdrawn) A manufacturing method of a piezoelectric actuator array 
comprising structurally aligned pluralities of piezoelectric devices each of which 
piezoelectric device comprises a plate or pillar-shaped piezoelectric member, and least 
one pair of electrodes formed on the piezoelectric member: said piezoelectric device 
being driven based on a piezoelectric effect of the piezoelectric member and being 
disposed in a planar form, the method comprising the steps of: 

forming a piezoelectric material in a sheet shape to prepare a piezoelectric 

sheet; 
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forming a pair of electrodes on at least one surface of the piezoelectric sheet; 

forming the piezoelectric sheet as a whole in a planar comb shape in which 
comb teeth are connected to one another in one end to prepare a plurality of 
piezoelectric device substrates in which comb-teeth portions constitute a plurality of 
driving portions; 

preparing a guide substrate having a concave portion for housing at least a part 
of the piezoelectric device substrate to be integrally housed in a predetermined 
position; 

housing the piezoelectric device substrate in the guide substrate to prepare a 
one-dimensional piezoelectric actuator array; and 

stacking multiply a plurality of one-dimensional piezoelectric actuator arrays to 
prepare the two-dimensional piezoelectric actuator array in which the plurality of 
driving portions constituting the piezoelectric device substrate are structurally 
aligned/arranged. 

1 5 . (Withdrawn) The manufacturing method of the two-dimensional piezoelectric 
actuator array according to claim 14, further comprising the steps of: 

forming positioning means having a positioning function at time for sticking 
multiply the plurality of one-dimensional piezoelectric actuator arrays in the guide 
substrate; 

housing the piezoelectric device substrate in the guide substrate to prepare the 
one-dimensional piezoelectric actuator array, and 

forming a two-dimensional piezoelectric actuator anay in which the plurality of 
driving portions constituting the piezoelectric device substrate are structurally 
aligned/arranged by using the function of the positioning means to stack multiply thus 
formed plurality of one-dimensional piezoelectric actuator arrays. 
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16. (Withdrawn) The manufacturing method of the two-dimensional piezoelectric 
actuator array according to claim 15, wherein the positioning means comprises a 
through hole and/or a marker. 

17. (Withdrawn) A manufacturing method of a piezoelectric actuator array 
comprising a structurally aligned plural number of piezoelectric devices each of which 
comprises a plate or pillar-shaped piezoelectric member, and at least one pair of 
electrodes formed on the piezoelectric member: said piezoelectric device being driven 
based on a piezoelectric effect of the piezoelectric member and being disposed in a 
planar form, the method comprising the steps of: 

forming a piezoelectric material into a sheet shape to prepare a plural number of 
piezoelectric sheets; 

forming a pair of electrodes in at least one surface of each piezoelectric sheet, 
respectively; 

forming each piezoelectric sheet in a planar comb shape as a whole in which 
comb teeth are connected to one another in one end of the piezoelectric sheet to 
prepare each piezoelectric device substrate in which comb-teeth portions constitute a 
plurality of driving portions; 

preparing a first guide frame being of a hollow box shape and having a plurality 
of pairs of guide grooves for housing a plurality of piezoelectric device substrates in 
two inner surfaces facing each other of the guide frame member in accordance with a 
plural number of piezoelectric device substrates to be housed therein in an aligned 
state in a predetermined position at a predetermined interval, and said guide grooves 
being arranged at an interval corresponding to a thickness of the piezoelectric device 
substrate; and 

housing a predetermined plural number of piezoelectric device substrates in 
guide grooves of the first guide frame member to prepare a two-dimensional 
piezoelectric actuator array in which the plurality of driving portions constituting the 
piezoelectric device substrate is structurally aligned/arranged. 
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